Down-regulation of the expression of O-acetyl-GD3 by the O-acetylesterase cDNA in hamster melanoma cells: effects on cellular proliferation, differentiation, and melanogenesis.
The composition of the gangliosides of hamster melanoma cells is closely related to their cellular growth and degree of differentiation, with slow-growing, highly differentiated melanotic melanoma MI cells expressing GM3 and fast-growing, undifferentiated amelanotic Ab melanoma cells having a preponderance of GD3 and O-acetyl-GD3. To study the putative function of O-acetyl-GD3, we established stably transfected AbC-1 amelanotic hamster melanoma cells with O-acetylesterase gene from influenza C virus to hydrolyze the O-acetyl group from O-acetyl-GD3. The content of O-acetyl-GD3 in the transfected cells expressing O-acetylesterase gene was reduced by >90%. These O-acetyl-GD3-depleted cells differed from the parental ones in their cellular morphology, growth behavior, and melanogenesis activity. The absence of O-acetyl-GD3 in the transfected cells was accompanied by increased thick dendrite formation with an enlarged cell body, which is in striking contrast to the control cells, which were rounded and flattened, with few processes. Their growth was significantly slower than that of the control cells. They also demonstrated significantly lower tyrosinase activity and melanogenic potential. We suggest that the enhanced expression of melanoma-associated O-acetyl-GD3 ganglioside may stimulate cellular growth and suppress certain differentiated phenotypes such as dendrite formation but not melanogenesis.